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Land use policy has been important to rural areas in 
Montana since its settlement. The ability to provide 
goods that were needed and desired from the abundant 
natural resources in the state has historically been a 
source of pride and economic strength to rural Montana 
residents. However, changes in the structure of 
demand, away from production toward more service- 
oriented industries, has caused an upheaval among many 
businesses and residents of rural Montana. Many 
residents who have been unable to find jobs have left 
the state. At the same time, the scenic beauty of the 
state has attracted a large number of new residents 
who hold different values and beliefs than traditional 
Montana residents. It is expected that these new 
residents also have different land use preferences 
than the traditional, use-oriented Montanans.
Given the present participatory atmosphere of policy 
making, it is important for land managers and land use 
planners to understand the preferences of Montana's 
rapidly changing population, not only in the state as 
a whole, but also in specific resource-dependent 
communities which are expected to have different 
environmental land use preferences than those of the 
general rural population of the state.
This study uses the results of a 1994 survey of 
residents of rural Montana counties to explore the 
socio-economic determinants of environmental land use 
preferences as well as the relationship between 
individual preferences for various types of land uses 
and the resource dependency of the community in which 
each survey respondent resides. Statistical models of 
responses determined whether significant differences 
exist among residents within the state and among 
communities dependent on different natural resources 
(timber, mining, agriculture and tourism) .
11
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Acknowledgments
A number of people deserve a great deal of gratitude 
for their help and support during the long process of 
writing this thesis. First, I have to thank my parents for 
all the years of love and emotional and financial support, 
even when they didn't really understand what I was doing. I 
also have to thank my committee members. Dave Jackson has 
been a constant source of support and encouragement and has 
helped me overcome obstacles that seemed insurmountable;
Dan Doyle contributed greatly to the organization and 
execution of the survey and helped me understand factor 
analysis - a concept previously completely alien to me; and 
Bob Ream never forgot about me and graciously agreed to 
remain on my committee. Kathleen Jackson also deserves 
thanks for her help in compiling the data base. Finally, I 
owe everything to my dogs, Hans and Tuffers, who have always 
greeted me with smiles and wagging tails and who have helped 
me retain my sanity throughout the process of writing this 
thesis.
Ill
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
To my grandmother 
Grace Difebbrio 
Now you can tell your friends
IV
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table of Contents
Page #
Abstract...............................................
Acknowledgments.......................................i ü
Dedication............................................
List of Tables........................................
Introduction..........................................1
Literature Review.....................................4
Hypotheses............................................14
Ob j ect ives............................................17
Methods...............................................18
The Survey Sample.....................................24
Factor Analysis.......................................28
Modeling Environmental Land Use Preferences.......... 33
Conclusions...........................................51
Inferences............................................60
Literature Cited......................................63
Appendix A - Sample Survey........................ 67
Appendix B - Definitions of variables.......   75
Appendix C - Models............................... 7 9
Appendix D - Correlation tables of remaining collinear
variables................................ 83
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
List of Tables
Page #
Table 1: Over-sampled counties by type, number sampled
and kind of dependency.........................20
Table 2 : Percentages of males and females in the state
and over-sampled counties......................24
Table 3 : Percentages of respondents by age category
in the state and over-sampled counties........ 25
Table 4 : Percentages of respondents according to the 
highest level of education achieved in the 
state and over-sampled counties................26
Table 5:Extracted and rotated factors, component
questions and descriptors......................30
Table 6:Results of the final environmental land use
model.......................................... 38
Table 7:Effects of independent variables on
environmental land use preferences.............50
VI
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Introduction
Historically, residents of rural places have enjoyed 
certain advantages over their urban counterparts- They have 
had abundant access to the land and natural resources which 
surround them and have been able to use those resources to 
provide goods that were needed and desired and that could 
not be produced in more urban locales. The way of life in 
rural Montana has been shaped by its people's dependence on 
these resources and the evolution of its culture is 
intricately tied to the land and natural resources. Their 
ability to tame the land and provide useful goods has been a 
source of pride among Montanans throughout the history of 
the American West.
However, it is often said that change is the only 
constant in life, and rural Montana is no exception.
Changes in the structure of the economy as well as changes 
in residential structure have brought about new challenges 
for Montanans. The economy in the United States as a whole 
has become more service-oriented and less dependent on the 
resources traditionally provided by rural areas. The 
industries on which Montana has historically relied for 
economic strength and cultural stability are becoming 
relatively less important. Economic changes have also 
brought about changes in the structure of land ownership.
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with more large farms and business and far fewer small, 
family owned farms and businesses.
In addition to these changes, the population of Montana 
is changing. Many traditional residents are leaving the 
state in search of "greener pastures" and at the same time 
there is an influx of new residents. These new residents 
often have different backgrounds and different values with 
regard to land and natural resources than those of 
traditional Montanans. They bring with them a concern for 
environmental issues which often conflicts with the 
traditional use-orientation of long term residents (Healy 
and Short, 1979). They also bring potential for conflict.
In the past, agencies have dealt with conflicts through 
regulation. However, the public no longer accepts policies 
based on economic advantage or the best judgment of agency 
officials. Residents now want a voice in the policies that 
affect their communities. The Forest Service and other land 
use planners must recognize and deal with conflicting values 
and preferences in order to reach consensus on land use 
issues and to create policies that work for all Montanans 
now and in the future.
This study uses the results of a 1994 survey of 
residents of rural Montana counties to examine the beliefs 
and preferences of rural Montana residents concerning nature
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and resource allocation. More specifically, it explores the 
relationship between individual preferences for various 
types of land uses and the resource dependency of the county 
in which each survey respondent resides. Respondents were 
asked to respond to a series of statements concerning 
different types of land use allocations using response 
categories ranging from "strongly agree" to "strongly 
disagree". Statistical analysis of these responses 
determined whether significant differences exist among 
residents within the state and among communities dependent 
on different natural resources (timber, mining, agriculture 
and tourism).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Literature Review
In the past, rural places had a comparative advantage 
in that people wanted and needed the resources and products 
that only they could provide (Deavers, 1988). However, 
technology and changes in the composition of final demand 
away from production oriented industries and toward service 
oriented industries have caused a decline in employment 
levels in mining, timber and agriculture (Deavers, 1988). 
Very little of the value added by new growth in the service 
industries depends on natural resource-based products. This 
growth in the service industries is an indicator of the 
declining advantage of many rural places (Deavers, 1988). 
Residents who are left behind in these declining communities 
see their livelihoods and their way of life eroding.
However, some rural areas have adapted to changes in demand 
and have continued to grow. Areas with high amenity values 
which are attractive to retirees and recreationists have 
flourished in the new service-oriented climate (Deavers, 
1988). Changes such as these may bring about real or 
perceived changes within the community which may in turn 
affect people's preferences for various types of land uses 
as people are faced with unstable conditions and forced to
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behave in roles to which they are unaccustomed (Countryman 
and Sofranko, 1982).
Land use decisions in general are controversial due to 
the complex interrelationships between people and natural 
resources and the fact that decisions regarding land use 
actually encompass a range of other environmental issues 
because they determine what may or may not occur on the 
land(Countryman and Sofranko, 1982). Competition among 
users of a resource is at times fierce, and competitors are 
concerned, not with the total return produced by the 
resource, but the return to them (Clawson, 1965). They 
favor the situation they perceive to be most advantageous to 
their interests (Block, 1967). For many, environmental 
concern is conditioned by their continued use of the land 
and its resources, with their main concern being to maintain 
their standard of living (Buttel and Flinn, 197 4; Countryman 
and Sofranko, 1982; Horowitz, 1976; Pampel and vanEs, 1977).
Given the complexity of land use issues and the 
consequences facing communities which make poor land use 
decisions, the task of determining land uses in resource 
dependent communities appears formidable. Further 
complicating the task of decision makers is the fact that 
the public has determined that resource management decisions 
cannot be made solely on the basis of economics or
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
professional judgment. The public wants to have access and 
input into decisions made with regard to natural resources 
(Douglass, 1982). Diverse interests of housing developers, 
mining, agricultural and timber interests and recreationists 
must be coordinated if problems are to be solved favorably 
in the long run (Douglass, 1982). Research is needed to 
examine peoples' attitudes about land use issues and their 
receptivity to controls and to determine the predictability 
of attitudes of subgroups within the population (Countryman 
and Sofranko, 1982).
Resource dependency has primarily been measured in 
economic terms related to production (Beuter and Schallau, 
1978); thus, it logically follows that land use preferences 
would be related to the economic base of the community. The 
literature also suggests that social systems in rural 
communities are linked to natural resources through local 
means of production (Landis, 1938; Field and Burch, 1988; 
Machlis et al, 1990) . So one should be able to judge 
something about the land use preferences of residents by 
examining the economic base and social systems in the 
community.
Although there is very little research on land use 
preferences in specific resource-dependent communities, some 
inferences may be drawn from the existing literature. A
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comparison of forestry, mining, tourism and agricultural 
communities found that the type of resource dependency was 
critical to social structure, with the timber dependent 
communities being least prosperous (Drielsma, 1984). This 
suggests that members of timber dependent communities will 
value productive uses of land and natural resources which 
contribute to their standard of living rather than 
environmental or amenity uses.
Research also suggests that farmers are less likely to 
be environmentally concerned than those employed in other 
professions (Buttel and Flinn, 1978; Countryman and 
Sofranko, 1982; Doozan, 1978; Mohai and Twight, 1986; 
Samdahl and Robertson, 1989; Fortmann and Kusel, 1990).
This is possibly due to government regulations that limit 
their use of chemicals and attempt to regulate the loss of 
topsoil. The influence of environmentalists in creating 
these policies may cause some resentment among farmers 
towards environmentalism (Thompson, 1988).
While there is a great deal of research on recreation 
in general, very little focuses on specific land use 
preferences in communities dependent primarily on the 
tourism industry. Again, however, some inferences may be 
drawn from the existing research because it is logical that 
residents of communities dependent primarily on recreation
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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related industries will want to satisfy the desires and 
preferences of the recreationists on whom their economic 
livelihoods depend. For example, a 198 6 statewide survey of 
recreation needs (Frost and McCool, 1986) indicates that 
recreationists as a whole are concerned about pollution, 
wildlife management and Wilderness issues. A prior study 
also found concern among recreationists with regard to the 
issue of maintaining populations of game species; but it 
found fewer people concerned, especially in rural areas, 
with management of non-game species (Wallwork et. al.,
1980). There is also a history, documented in the 
literature, of conflicts among advocates of motorized 
recreation and those who seek wilderness, solitude and other 
forms of non-motorized recreation (Douglass, 1982; Cordell 
and Hendee, 1982).
The literature also cites a range of benefits which 
accrue to people from recreation. Personal benefits, such 
as an overall sense of enjoyment and escape as well as 
mental and physical benefits, are enjoyed by all 
recreationists (Cordell and Hendee, 1982; Lieber and 
Fesenmaier, 1983). Other types of benefits accrue to the 
communities surrounding recreation areas. Societal and 
economic benefits, such as increased cohesiveness within the 
community, increased employment and income, greater tax
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revenues for local governments and growth in property 
values, are most obvious near recreation sites (Clawson, 
1965; Cordell and Hendee, 1982; Lieber and Fesenmaier,
1983). Findings from the Montana on-site recreation survey 
confirmed the economic benefits enjoyed by communities 
adjacent to recreation areas. Ninety-nine point eight 
percent of respondents to the survey went shopping in local 
communities while on vacation (McCool and Frost, 1986). 
Environmental benefits such as the preservation of natural, 
scenic and historic resources are also important for local 
communities (Cordell and Hendee, 1982; Lieber and 
Fesenmaier, 1983). These effects are particularly 
significant in areas where industry is sparse but recreation 
opportunities are great because of a substantial forest and 
range land base (Cordell and Hendee, 1982). It seems that 
these benefits are indeed significant, for in a 1994 study 
of resource-dependent communities by Jackson et. al.(1996) 
it was found that among counties dependent on timber, 
mining, agriculture and tourism, residents of the tourism- 
dependent county were more satisfied with their community 
than other rural Montanans.
While no studies of specific land use preferences in 
mining communities were available, there are documents that 
reference the concerns of people in those communities.
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These documents reflect a concern among some members of 
mining communities over water pollution, soil degradation, 
damage to wildlife habitat and aesthetic values and 
decreases in property values near areas where mines are 
located due to the activities of local mines {Montana 
Department of State Lands, 1981; Montana Department of State 
Lands et. al., 1992; Montana Department of State Lands and 
the Deerlodge National Forest, 1993; Northern Plains 
Resource Council, 1980). These documents also reference a 
number of positive influences of mining operations on local 
communities. These influences include increased employment 
and income for individuals, greater tax revenues for local 
communities and greater overall economic productivity 
(Montana Department of State Lands, 1981; Montana Department 
of State Lands et. al., 1992). There is also documentation 
that mines may, in fact, have a null or positive influence 
on wildlife. This is due to the fact that there are already 
significant levels of disturbance in most areas subject to 
mining activities and game populations have become 
accustomed to this disturbance. The permit area, in which 
firearms are prohibited, may actually provide a sanctuary 
for game species (Montana Department of State Lands and the 
Deerlodge National Forest, 1993).
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Land use preferences are also associated with 
individual socio-economic characteristics. Most researchers 
suggest that greater concern regarding the environment is 
found among the young {Christenson, 197 4) and well educated 
(Buttel and Flinn, 1978; Doozan, 1978; Honnold, 1984). In a 
nationwide survey, Milbrath (1984) found that age is 
typically the demographic variable most related to 
environmentalism, with young people being more 
environmental. However, Jackson and Lambrecht (1993) 
discovered the opposite relationship between age and 
concern about the destruction of scenery in Montana's Swan 
Valley. This suggests that the relationship between age and 
environmentalism in Montana may be nonlinear, with a higher 
level of environmental concern among the idealistic young 
and the retired and a lower level of environmental concern 
among those of working age. Age has also been found to be 
positively related to environmentalism among farmers 
(Molnar, 1985). Milbrath (1984) suggests that 
environmentalism is more prominent among people with higher 
levels of education, but less so among people of higher 
income groups. However, other research has found that both 
higher education and higher incomes contribute to concern 
for environmental issues (Buttel and Flinn, 197 4; Doozan, 
1978; Hendee, Gale and Harry, 1969; Jackson and Lambrecht,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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1993; Tognacci, Weigel, Wideen and Vernon, 1972). Fortmann 
and Kusel (1990) found that women and persons with higher 
levels of education tend to be more concerned about the 
environment; however, in timber dependent areas in which 
there are a number of foresters, education is not 
necessarily correlated with environmentalism.
Land use preferences may also be related to other types 
of demographic characteristics. Location influences 
people's interaction with the environment, and thus their 
attitudes towards it, because it forces people to live with 
the good and the poor qualities of their surroundings.
People who reside in areas in which they are exposed to 
environmental degradation will express more specific 
concerns about problems that they encounter (Countryman and 
Sofranko, 1982).
Healy and Short (197 9) found that traditional rural 
land owners view land in terms of its productive capacity, 
while nontraditional owners (usually new residents) focus on 
its amenity values.
Length of residence has also been related to land use 
preferences. In a statewide survey, the Oregon Business 
Council (1993) found that newcomers are more likely to favor 
increased tourism than were long-term residents. Jackson 
and Lambrecht (1993) found that long-term residents were
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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opposed to major growth in Montana's Swan Valley. However, 
according to a survey by Healy and Short (1979) of five 
rural towns throughout the United States, long time 
residents tend to favor growth more than new residents. 
Research by Spain (1993) concurs with this. She claims that 
newcomers to rural areas are more interested in the scenic 
value of the land than its income potential. She also found 
that long-term residents of Lancaster, Virginia were more 
likely to want the timber industry protected; whereas recent 
immigrants were more likely to want the shoreline view 
protected. Spain also found that rural newcomers are more 
likely to want change stopped or controlled; but, long-term 
residents are more likely to welcome development of any 
kind.
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Hypotheses
Based on the findings in the literature, it appears 
that land use preferences will be strongly influenced by the 
dominant industry in resource-dependent communities. The 
fact that timber dependent communities were found to be less 
prosperous than other types of resource dependent 
communities suggests that residents of these communities 
will value productive types of land uses and devalue 
environmental or aesthetic uses. Agricultural communities 
which have been found to be less environmentally oriented 
than other types of communities should express similar 
values in terms of land uses. Although many members of 
communities dependent on mining may express environmental 
concerns, it is also true that mining companies bring a 
great deal of capital into the communities in which they 
become established. New jobs, taxes on mining equipment and 
royalties assessed on mines on state lands all contribute to 
economic growth within the communities. This divergent 
evidence of environmental land use preferences in mining 
communities presents an enigma. However, Jackson et. al. 
(1996) found that while both jobs and infrastructure and the 
environment are important components of well-being for 
residents of mining communities, jobs and infrastructure are
14
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more important in terms of maintaining residents overall 
sense of well-being. For this reason, it is expected that 
economic concerns will outweigh environmental concerns among 
residents of communities dependent on mining. Residents of 
mining communities are also expected to be more oriented 
toward industrial uses of the land and less environmentally 
concerned because their means of achieving their livelihoods 
are necessarily destructive to the environment; therefore, 
they are expected to be more or less desensitized to 
environmental degradation. Residents of communities based 
on tourism, on the other hand, should logically be more 
environmentally concerned as their livelihoods are dependent 
on the health and beauty of their surroundings.
In terms of demographic characteristics, younger 
people, women and people with higher levels of education and 
income have been found to be more concerned about the 
environment. This should be reflected in their preferences 
for various land uses. For example, they should rate the 
preservation of water quality and wildlife habitat higher 
than the allocation of land to industrial development. One 
possible exception exists however. Residents of timber 
dependent communities with higher levels of education may 
not necessarily be more environmental than other residents. 
Also, traditional owners (usually long-term residents)
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should favor less environmentally oriented land uses such as 
agriculture, timber and mining, while non-traditional owners 
(usually newcomers) should favor environmental uses such as 
wildlife habitat, wilderness and the preservation of open 
space and environmental quality.
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Objectives
In determining land use preferences in rural Montana 
counties, an investigation was conducted into which segments 
of the community prefer timber harvest, agricultural, 
industrial, and more environmental or conservative uses of 
the land surrounding their communities. Independent 
variables including resource dependency in the community of 
origin and various socio-economic characteristics were 
analyzed. These variables were used to derive models that 
may be used to predict the types of land uses preferred by 
members of specific communities. The information gathered 
in this thesis will aid the Forest Service and other land 
use planners in increasing participation and reaching 
consensus in land use disputes.
17
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Methods
The data for this study were collected in a 1994 
statewide survey of rural Montana counties. The main body 
of the survey instrument consisted of 100 questions covering 
a variety of areas and is listed in Appendix A. The survey 
instrument was pre-tested using 25 random phone calls in a 
county not used in the study. Adjustments were made to the 
survey instrument according to the results obtained from 
these calls.
Land use preferences in rural resource-dependent 
counties in Montana are the main phenomena of interest in 
this study. The questions utilized to measure land use 
preferences were adapted from several surveys conducted in 
other areas in Montana (Flathead Regional Development Office 
and Flathead Economic Development Corporation, 1992;
Flathead Economic Development Corporation, 1993; whitefish 
Community Development Corporation, 1993) . These are 
questions 37 through 48 in Appendix A. Response categories 
were scaled in Likert format with possible responses 
including strongly agree, agree, unsure, disagree and 
strongly disagree. Responses were coded from one to five 
where strongly disagree was coded one and strongly agree was
18
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
19
coded five. The responses were then used to derive land use 
factors which became the dependent variables in regression 
models of land use preferences.
The independent variables used in this analysis include 
age, education, total annual household income, gender, 
occupation, length of residence and rural versus urban 
origin. The full text of the questions from which these 
data were derived may be found in Appendix A {Questions 90- 
93, 95, 96 and 100). The resource dependency of the county 
of origin in the four over-sampled counties and interaction 
terms for these counties and the socio-economic variables 
were also included as independent variables.
Eligible respondents were residents of rural Montana 
counties who are 18 years of age or older. For the purposes 
of this study, rural counties are those with a density of no 
more than 10 persons per square mile and no town or city 
with a population of more than 15,000 persons. Residents of 
these counties are the population of interest in this study.
Although counties are the focus of this study, the 
terms county and community are used interchangeably. The 
over-sampled counties which are the main focus of this study 
are small and essentially homogeneous and may therefore be 
considered communities.
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In addition to a statewide sample of 418 from 4 9 of 56 
counties, four counties were over-sampled. Using data 
supplied by the Bureau of Economic Analysis (1992), the four 
rural counties were chosen which are most indicative of the 
types of communities of interest. These counties were 
chosen because they have both comparatively high levels of 
employment in the target industries and have national forest 
lands within the counties. Table 1 shows the counties 
selected to represent each type of community.
Table 1: Over-sampled counties by type, number sampled and 
kind of dependency*
COUNTY SECTOR OF % EMPLOYED NUMBER
NAME DEPENDENCY IN SECTOR SAMPLED
Carter Ranchina 31.85 112Jefferson Minina 29.85 136Park Tourism 6-71 104Sanders Timber 25.15 124
♦Source: Bureau of Economic Analysis, Unpublished data, 1992.
This categorization allows one to examine whether the 
responses in the specific dependent communities are 
representative of the attitudes and preferences of the 
broader sample. In other words, can the broader sample be 
used to characterize land use preferences held by residents 
of specific communities if one knows something about 
resource dependencies and socio-economic attributes of the 
particular community?
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The statewide sample as well as the samples of the 
four counties were generated using the University of Montana 
Bureau of Business Research random digit sampling procedure. 
This procedure weights the sample of telephone numbers based 
on current information on estimated populations for existing 
telephone prefixes and specifically excludes blocks of phone 
numbers known to be non-residential. Sampling was conducted 
with replacement so that each number had an equal chance of 
appearing on the final list. The result was a list of 
telephone numbers representative of those living in rural 
Montana households in which there is one or more residential 
phone line. Approximately 95% of Montana households have 
one or more telephone lines (US Department of Commerce,
1984) .
The actual interviews were conducted by telephone 
interviewers at Metropolitan Analysis and Retrieval Service 
who were trained and monitored by members of the research 
team. Interviewers were given pages on which ten numbers 
were printed and were instructed to continue to attempt to 
establish contact with numbers on one page until they 
achieved a completed survey or got a refusal. Before 
replacing a phone number in the sample, interviewers made a 
minimum of four attempts to establish contact, with the 
attempts spread out over three different shifts. If unable
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to establish contact after trying all ten numbers, 
interviewers were instructed to abandon the page.
Once a phone contact was achieved, a random procedure 
was used to select the respondent from the eligible 
residents based on the total number of male and female 
adults in the household. This eliminates the possibility of 
systematically choosing one or another household member 
because of the time of day or week or other source of bias 
and aids in obtaining a sample that approximates the 
population's age and gender structure.
If the selected person was not available, the 
interviewer attempted to schedule an appointment to survey 
them at a later time. Interviewers continued to attempt to 
contact respondents until a predetermined quota of surveys 
were completed. These attempts resulted in a number of 
outcomes including non-working numbers, business numbers, 
inability to establish contact after four calls, refusals, 
and completed interviews.
Two types of refusals were noted. The first type, in 
which the respondent or another member of the household 
flatly refused to be interviewed, was by far the most 
numerous kind of refusal. The second type, in which the 
respondent began the interview but failed to complete it 
because of time or other limitations, totaled nine.
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Considering both types of refusals, the overall response 
rate was 55.6 percent. Although this is not an ideal 
response rate for a telephone survey, in light of the length 
of the interview (approximately 20 minutes), it is 
reasonable.
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The Survey Sample
As a whole, the characteristics of the statewide sample 
as well as those of the four over-sampled counties compare 
favorably to their respective populations. Therefore, the 
results of the sample should be a good indicator of the 
larger population.
The proportion of males and females surveyed was almost 
equal in the statewide sample and in that of three of the 
four counties. This corresponds to data from the 1990 U.S. 
Census in which the population is divided almost equally 
among males and females in these areas. The exception is 
Carter County in which the sample was 36.5 percent male and
63.5 percent female while the 1990 census lists the 
population of the county as 51.2 percent male and 48.8 
percent female. These proportions were calculated after the 
survey was conducted; thus, adjustments based on the current 
response rate were not made during the administration of the 
survey. Table 2 shows the proportion of males and females 
in the population and the sample.
Table 2: Percentages of males and females in the state and 
over-sampled counties
GENDER SURVEY SAMPLE 1990 U.S. CENSUS
STATEWIDE male 56.9 49.5
female 43.1 50.5
24
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CARTER male 36. 5 51.2
COUNTY female 63. 5 48.8
JEFFERSON male 49.6 50.7
COUNTY female 50. 4 49.3
PARK male 47 . 4 48. 6
COUNTY female 52 . 6 51. 4
SANDERS male 48.8 50.5
COUNTY female 51.2 49.5
When the respondents were categorized by age it was
found that the youngest residents in all the samples were
slightly under-represented. Table 3 shows the proportion of
respondents in each age category in the sample and in the
population according to the 1990 U.S. Census.
Table 3: Percentages of respondents by age category in the
state and over-s aisled counties.
AGE SURVEY SAMPLE 1990 U.S. CENSUS
STATEWIDE 18-24 7.2 11.9
25-34 14.0 21.5
35-44 21.4 22.2
45-54 20. 7 14 . 1
55-64 15.4 11.8
65+ 21.2 18. 5
CARTER 18-24 2.6 7 . 5
COUNTY 25-34 16.5 18 . 835-44 24 .3 17.4
45-54 15.7 16.8
55-64 14.8 14.2
65+ 26.1 25.3
JEFFERSON 18-24 6.6 8 . 4
COUNTY 25-34 16.9 20. 635-44 25.0 28.8
45-54 28.7 16.7
55-64 13.2 10.6
65+ 9.6 14 . 8
PARK 18-24 0.9 6.8
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COUNTY
SANDERS
COUNTY
25-34 13.3 20.3
35-44 22.1 25.7
45-54 23.0 13. 6
55-64 14.2 12.4
65+ 23.2 21.3
18-24 7.2 8.0
25-34 9.6 17 . 8
35 — 44 26.4 23. 9
45-54 19.2 13. 9
55-64 14.4 13.8
65+ 23.2 22.6
When the data were categorized according to the number 
of years of education respondents had completed, it was 
found that the sample over-represented members of the 
population with higher levels of education and under­
represented members of the population with fewer years of 
education, particularly those who had failed to complete 
high school. This is a common occurrence in many social 
surveys due to the tendency of people with higher levels of 
education to be less likely to refuse to answer surveys 
(Frost and McCool, 1986). Table 4 shows the proportion of 
respondents in each educational category in the sample and 
in the population according to the 1990 U.S. Census.
Table 4: Percentages of respondents according to the highest 
level of education achieved in the state and over-sampled 
counties
YEARS EDUCATION SURVEY SAMPLE 1990 U.S. CENSUS 
STATEWIDE <12 10.4 19.0
12 37.2 33.5
13-15 27.3 27.7
>15 24.9 19.8
CARTER <12 13.0 24.0
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COUNTY
JEFFERSON
COUNTY
PARK
COUNTY
SANDERS
COUNTY
12 40.0
13-15 22. 6
>15 24 . 3
<12 5.8
12 38 . 0
13-15 23.4
>15 32.8
<12 11. 4
12 32.5
13-15 28 .1
>15 28 -1
<12 12 . 8
12 42 . 4
13-15 20. 0
>15 24.8
35.0
30.2 
10.8
19.1
34.1 
27 . 6
19.2
18.3 
35. 3
27.2
19.3
24.8
40.9 
19.6 
14 . 8
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Factor Analysis
The survey instrument included twelve items designed to 
measure respondents' preferences for various types of land 
uses (questions 37 through 48 in Appendix A) . Each item 
consisted of a statement regarding a specific type of land 
use such as agriculture, timber harvest or non-motorized 
recreation.
Factor analysis was used to reduce these twelve 
interrelated variables to a relatively smaller number of 
underlying factors (Jackson et. al., 1996; Norusis, 1990, p 
B-125). The technique of factor analysis is based on the 
assumption that there are some underlying factors or 
unobserved variables, which are fewer in number than the 
total number of observed variables, and are responsible for 
the covariation among the observed variables (Hanusheck and 
Jackson, 1977; Kim and Mueller, 1978). These unobserved 
variables or factors are presumably related to the observed 
variables in a systematic way that can be represented by a 
set of structural coefficients (Hanusheck and Jackson,
1977). A critical assumption in this technique is that all 
the covariation among the observed variables may be 
accounted for by their relationship with the factors 
(Hanusheck and Jackson, 1977). Thus, the dimensional
28
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structure of the original variables was determined 
empirically by examining the covariance among them (Kim and 
Mueller, 1978; Jackson et. al., 1996). The result was a set 
of three hypothetical dimensions that accounted for this 
covariance (Jackson et. al., 1996).
In each analysis, a correlation matrix was computed and 
a preliminary set of factors was extracted using "principal 
components analysis" (Jackson et. al., 1996; Kim and 
Mueller, 1978). In this analysis, the first principal 
component extracted is the linear combination of variables 
that explains as much of the variation in the correlation 
matrix of observed variables as possible. The second 
principal component is then chosen so that it is orthogonal 
to the first factor and explains as much of the remaining 
variance as possible. Principal components are extracted in 
this manner until all the variance in the sample is 
explained (Hanushek and Jackson, 1977; Jackson et. al.,
1996; Norusis, 1990, p B-129). A subset of the principal 
components became the extracted factors. Only those 
principal components that accounted for more than 9% of the 
total sample variance were extracted as factors. The 
resulting set of three factors together accounts for 56.7 
percent of the total variance.
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The factor matrices were then rotated using the varimax 
method. Varimax rotation is a method of orthogonal rotation 
that is designed to minimize the number of variables which 
have high loadings on a factor (Kim and Mueller, 197 8; 
Jackson et. al., 1996). The purpose of rotation in factor 
analysis is to reapportion the explained variance for the 
individual factors in order to find a more meaningful or 
interpretable factorial structure (Kim and Mueller, 1978; 
Jackson et. al., 1996). Rotation of the factors revealed 
that the twelve variables combine with one another into 
three factors that have a high degree of interpretability 
(Jackson et. al., 1996). Table 5 shows the extracted and 
rotated factors. The full text of the component questions 
may be found in Appendix A.
Table 5: Extracted and rotated factors, consonant questions 
and descriptors.
FACTOR DESCRIPTOR
ENVMTFAC (ENVIRONMENTAL FACTOR)
N047 Wilderness
N038 Parks
N04 6 Threatened and endangered species habitat
N041 Non-motorized recreation
N037 Riparian areas and water quality
N039 Viewshed
N04 5 Habitat for game species
a g r i c f a c (AGRICULTURAL FACTOR)
N04 4 Crop lands
N04 3 Range lands
IMDUSFAC (INDUSTRIAL FACTOR)
N048 Industrial development
NO4 0 Motorized recreation
N04 2 Timber harvest
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
31
The first factor (ENVMTFAC), is a combination of items 
37, 38, 39, 41, 45, 46 and 47 and measures respondents' 
preferences for the allocation of land to environmental 
uses. These uses include the preservation of riparian areas 
and water quality, the preservation of open areas within and 
visible from the community, the preservation of lands 
suitable for non-motorized recreation, the preservation of 
habitat for game species and for threatened and endangered 
species, and the preservation of lands suitable for 
Wilderness designation. The second factor (AGRICFAC), 
depends primarily on items 43 and 44 and measures 
respondents' preferences for the allocation of land to 
agricultural uses. Specifically, these uses include growing 
crops and grazing. The third factor (INDUSFAC), based 
predominantly on items 40, 42 and 48, is a measure of 
respondents' preferences for the allocation of land for 
industrial development, timber harvest and motorized 
recreation. These three factors can be seen as depicting 
three dimensions or aspects of land use preferences in rural 
Montana counties-
A factor score was calculated using the regression 
method for each of the three factors in the statewide 
sample. In this method, the factor score represents the
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linear combination of each of the observed variables 
weighted by the factor loadings for each variable on the 
underlying factor. Factor scores calculated by this method 
will have a mean of zero and a standard deviation of one 
(Jackson et. al., 1996; Hanushek and Jackson, 1977).
The factor scores for the four over-sampled counties 
were estimated using equations in which the rotated factor 
coefficients from the statewide sample were multiplied by 
the response for the corresponding item for each observation 
which was converted to a standard normal distribution. For 
each factor, the resulting twelve products were added to 
produce the individual factor scores for each observation in 
the sample. These factor scores were combined with the 
factor scores from the statewide sample and used as 
dependent variables in other analyses (Jackson et. al.,
1996).
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Modeling Environmental Land Use Preferences
The application of factor analysis to the initial set 
of twelve variables yielded a new set of three factors which 
represent three categories or types of land uses. While the 
original variables were discontinuous ordinal numbers, the 
new set of factors are continuous, and thus may be used as 
dependent variables in ordinary least squares regression 
models of land use preferences in rural Montana counties.
It was hypothesized that residents' preferences for 
specific types of land uses are a function of the resource 
dependency of their community of origin as well as their own 
particular socio-economic characteristics. Thus, the 
independent variables in the model include dummy variables 
for the over-sampled counties as well as a range of socio­
economic characteristics and interaction terms for the 
counties and the socio-economic variables (definitions of 
independent variables are listed in Appendix B).
Ordinary least squares (OLS) regression models were 
produced using Limdep version 6.0 (Greene, 1992) to evaluate 
the significance of the independent variables in predicting 
land use preferences in rural Montana counties. The 
independent variables were evaluated with a two-tailed t- 
test at the .10 level of significance to determine the
33
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direction and strength of their interactions with the 
dependent variables.
Models were attempted for each of the three factors; 
however, the models of the agricultural and industrial land 
use factors contained very few significant independent 
variables. Apparently, there are forces that affect 
agricultural and industrial land use preferences which were 
not captured in these models. Because they fail to 
accurately depict land use preferences in rural resource- 
dependent counties in Montana, these models will not be 
examined more fully. Therefore, the focus of the remaining 
portion of this study will be on the environmental land use 
mode1-
The initial environmental land use model is expressed
in functional form as follows:
ENVMTFAC=f{JEFFERSON COUNTY, SANDERS COUNTY, CARTER 
COUNTY, PARK COUNTY, AGE, GENDER, EDUCATION, INCOME, 
OCCUPATION IN AGRICULTURE, TIMBER, MINING, TOURISM, AND 
CONSTRUCTION AND REAL ESTATE, LENGTH OF RESIDENCE, RURAL 
VERSUS URBAN ORIGIN, 4 8 INTERACTION VARIABLES)
Obviously, the initial model was very large and cumbersome.
However, some variables were immediately removed from the
equation due to a lack of variation. These variables were
FORJ (employment in forestry in Jefferson County), FORC
(employment in forestry in Carter County), MINS (employment
in mining in Sanders County), MINP (employment in mining in
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Park County) , MINC (employment in mining in Carter County) , 
RECRJ (employment in recreation in Jefferson County) , RECRS 
(employment in recreation in Sanders County), and RECRC
(employment in recreation in Carter County). After removing
these variables, the initial model was estimated.
The inclusion of interaction variables, which are 
products of the other variables in the model, led to the 
suspicion that multicollinearity could be a problem.
Examination of the correlation matrix for the remaining 56
variables indicated that there were, indeed, a large number 
of variables with high correlation coefficients. Because 
multicollinearity is antithetical to the independence of 
independent variables, several variables were converted in 
an attempt to solve the problem. The correlation between 
age and length of residence was eliminated by creating a new 
variable, PCTRES, as a surrogate for length of residence. 
This new variable was constructed by dividing the 
respondent's age by the amount of time he or she had lived 
in the community (PCTRES=RESID/AGE). It represents the 
proportion of the respondent's life he or she has spent in 
the community in which he or she now lives. Similar 
transformations were conducted for the interaction variables 
RESJ, RESS, RESC and RESP which measured respondents' length 
of residence in the over-sampled communities in absolute
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years. The new variables, PCTRESJ, PCTRESS, PCTRESC and 
PCTRESP, measure the proportion of their lives respondents 
have spent in their present community of residence. Despite 
these efforts, some multicollinearity still exists in the 
model. However, because the R̂  statistic was relatively low 
and there were a reasonable number of significant t- 
statistics, the problem of multicollinearity did not seem to 
be significant at this stage in the analysis.
The model was also investigated for heteroskedasticity, 
or a lack of constant variance among the residuals. 
Heteroskedasticity was suspected because it is often a 
problem associated with models using cross-sectional data 
where observations are drawn from diverse units, in this 
case, counties (Hanushek and Jackson, 1977). Visual 
inspection of the squared residuals plotted against the 
independent variables indicated that heteroskedasticity was 
an issue to be dealt with. The problem was reconciled by 
correcting the OLS covariance matrix using White's
consistent estimator of 2. Corrected estimates were 
automatically produced in the regression procedure in Limdep 
by including ";hetero" in the regression statement (Greene, 
1992). The full initial model is presented in Appendix C.
After estimating the initial model and making the 
aforementioned corrections, variables which were not
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significant were systematically removed. First, all of the 
variables with a t-ratio of less than 0.5 were removed from 
the model. Then the model was once again estimated. 
Variables with a t-ratio of less than 1.0 were then removed 
from the intermediate model to produce the final model.
This model was again examined for multicolinearity and a 
moderate amount was discovered. However, again, it does not 
seem to be a problem as there are a large number of 
significant t-statistics and a relatively low R̂ . A 
correlation table of the remaining collinear variables is 
presented in Appendix D.
The results of the final model are presented in Table 
6. Although the original sample size was 909, items which 
respondents refused to answer were omitted from the 
regression analysis. The resulting sample size was 897.
This is still greater than four times the number of 
independent variables; thus, the inferences made with regard 
to the model remain valid.
The statistic for the model is relatively low (.18); 
however, the adjusted R̂  changes very little from the 
original R̂ . This implies that the majority of the 
variables in the model contribute significantly to 
explaining the variance in environmental land use 
preferences. Using the adjusted R̂  as a measure, roughly
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15.5 percent of the variance in environmental land use 
preferences may be attributed to the variance in the 
independent variables.
A test of the Chi-squared statistic reveals that the 
results of the overall model are significant at the 
alpha=.001 level. This means that the model has a 99.9 
percent probability of not originating by purely random 
classification.
Based upon an alpha level of .10, all but six of the 
independent variables in the model are significant and 
contribute to explaining the variation in environmental land 
use preferences in rural Montana counties. These t-ratios 
are marked with an asterisk in Table 6.
Table 6: Results of the final environmental land use model
OrdinaryObservations 
Mean of LH5 =StdDev of residuals- R-squared -F[ 34, 862]
Log-1ikelihood Amemiya Pr. Criter.“ ANOVA Source
Regression Residual Total Durbin-Watson stat
least squares regression897
0.3676981E-Ü1 0.6283563E+00 0.1865949E+00 0.5B15958E+D1 -0.8381481E+03 0.4102375E+00 Variation 
0.7807502E+02 0.3403449E+03 D.4184199E+03 2.0324610
Dep. Variable WeightsStd.Dev of LHS Sum of squares Adjusted R-squared- Prob value Restr.(â-O) Log-1 = Akaike Info.Grit. > Degrees of Freedom 
34.862.896.Autocorrelation
■ ENVMTFAC - ONED.6833641E+00 . 0.3403449E+03■ 0.1545116E+00 
0.3217295E-13= -0.9307750E+03■ G.1946819E+01 Mean Square
0.2296324E+010.3948315E+000.4669865E+00■ -0-0162305
Results Corrected for Heteroskedasticity Breusch-Pagan Chi-Squared (D.F.) - 556.817 ( 34)
N[0,1] used for significance levels.Variable Coefficient Std. Error t-ratio Prob|t|2% Mean of X Std.Dev.of X
Constant
AGRIC
MIN
AGE
EDUC
0.53435E-Ü1
-0.45436-0.50917-0.10288E-01
0.58417E-01
0.1309 
0.1449 
0.3794 0.2133E-02 
0.1117E-01
0.408 
3.135» 
■1.342 -4.823* 5.229*
0.68310
0.001720.179570.00000
0.00000
0,15719 0.23411E-01 
49.124 13.328
0.36418
0.1512916.628
2.6372
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RVU 0.16199 0.1013 1.599 0.10978 0.32564 0.46925PCTRES -0.48583 0.1342 -3.621» 0.00029 0.52307 0.35300HimiNC -0.25265 0.1284 -1.967* 0.04916 0.18729 0.39036AGRICC 0.50894 0.1466 3.472* 0.00052 0.53512E-01 0.22518AGRICJ 0.53220 0.1489 3.575* 0.00035 0.16722E-01 0.12830AGRICS 0,41291 0.1478 2.793* 0.00522 0.78036E-02 0.88043E-01AGRICP 0.50607 0.1532 3.303* 0.00096 0.78038E-02 0.88043E-01MINJ 0.61415 0.3822 1.607 0.10809 0.12263E-01 0.11012
AGEJ 0.10458E-01 D.2103E-02 4.973* 0.00000 6.8584 17.134AGES 0.11483E-01 0.2117E-02 5.424* 0.00000 7.0123 18.646ÀGEP 0.10250E-01 0.2139E-02 4.791* 0.00000 6.4827 17.952AGEC 0.10892E-01 0.213BE-02 5.094* 0.00000 6.5708 16.263EDUCJ -0.58900E-01 0.8890E-02 -6.625* 0.00000 2.0847 5.0082EDUCC -0.62695E-01 0.8990E-02 -6.974* 0.00000 1.6734 4.4805EDUCS -0.62948E-01 0.8854E-02 -7.109* 0.00000 1.8216 4.6452EDUCP -0.59712E-01 0.8912E-02 -6.701* 0.00000 1.7191 4.6131RVUJ -0.18169 0.1021 -1.780* 0.07509 0.60201E-OI 0.23799RVUC -0.17180 0.1047 -1.641 0.10074 0.25641E-01 0.15815RVUS -0.18981 0.1019 -1.862* 0.06256 0.46823E-01 0.21138RVUP -0.16598 0.1024 -1.622 0.10489 0.31215E-01 0.17400PCTRESJ 0.47691 0.1367 3.488* 0.00049 0.66619E-01 0.20322PCTRESP 0.53660 0.1384 3.876* 0.00011 0.66016E-01 0.21223PCTRESC 0.58922 0.1383 4.262* 0.00002 0.93326E-01 0.27020PCTRESS 0.51663 0.1361 3.795* 0.00015 0.59441E-01 0.18972HlOiJ 0.24749 0.1294 1.913* 0.05576 0.40134E-01 0.19638HIGWS 0.27909 0.1326 2.104* 0.03535 0.17837E-01 0.13243HIGHP 0.20651 0.1297 1.608* 0.10790 0.17837E-01 0.13243HIGHC 0.22668 0.1320 1.717* 0.08597 0.23411E-01 0.15129LOWS -0.22605E-01 0.1926E-01 -1.173 0.24063 0.35674E-01 0.18558LOWP -0.28341E-01 0.1547E-01 -1.832* 0.06700 0.24526E-01 0.15476
A brief explanation of the results is warranted at this 
point. Further analysis may be found in the subsequent 
section. In the following discussion it is important to 
note that the effects of the independent variables in the 
model are isolated; in other words, the model predicts the 
effect that each independent variable has on environmental 
land use preferences holding the effects of all of the other 
independent variables constant. A possible exception to 
this rule lies in the remaining collinear variables. The 
effects of these variables may not be entirely independent; 
however, because they are interaction terms which take into
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consideration the affects of living in the over-sampled 
counties, this phenomena is expected to occur.
Agriculture (AGRIC) is the only occupational variable 
that was found to significantly effect environmental land 
use preferences in the final model. There is a negative 
relationship between employment in agriculture and 
environmental land use preferences. This indicates that 
residents of rural Montana counties who are employed in 
agriculture are less likely to prefer environmental types of 
land uses than people employed in other occupations.
A number of other socio-economic characteristics were 
also found to affect environmental land use preferences. 
While age, income and the proportion of one's life spent in 
the present community of residence have a negative effect, 
education has a positive effect on environmental land use 
preferences. The variable age (AGE) was found to be 
negatively significant. This indicates that older residents 
are less environmental in terms of their preferences for 
various types of land uses than younger residents.
Education (EDUC), however, was found to have a positive 
effect on respondents' preferences for environmental land 
uses. This implies that residents of rural Montana counties 
with higher levels of education are more likely to identify 
environmental types of land uses as important than those
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with lower levels of education. The variable PCTRES was 
found have a significant negative effect on environmental 
land use preferences. This is interpreted to mean that 
residents who have spent less of their lives in their 
present communities (i.e. "newcomers") are more likely to 
prefer environmental land uses than those who have lived 
there for a greater proportion of their lives (i.e. 
"oldtimers"). The income variable was restructured to 
provide a representation of high and low income residents. 
Dummy variables were created to represent (approximately) 
the upper and lower fifths of the sample. (See Appendix B 
for further description of independent variables). While 
the low income dummy variable (LOWING) was not found to be 
significant in predicting environmental land use preferences 
in the full model; the high income dummy variable (HIGHINC) 
was found to be negatively significant. This means that 
residents of rural Montana counties with total household 
incomes of over fifty thousand dollars per year are less 
inclined to advocate environmental land uses than those with 
lower incomes.
A large number of interaction terms were also found to 
have a significant effect in predicting environmental land 
use preferences in the model. However, the interpretation 
of these variables is less straightforward than that of the
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socio-economic variables for the combined sample. The over­
sampled counties are also a part of the state as a whole; 
therefore, it is necessary to determine whether each sample 
represents an individual population or whether they are all 
members of the same, larger population. To get an accurate 
indication of the net effects of the various socio-economic 
characteristics on environmental land use preferences in 
rural Montana counties, the coefficients on the interactive 
variables must be summed with the coefficients of their 
counterparts from the combined sample (i.e. "agej" must be 
summed with "age" because residents of Jefferson County are 
also residents of the state of Montana). In some cases, 
summation reduced the coefficients to such a degree that it 
led to a suspicion that they are not significantly different 
from zero. A partial F test is the preferred method to use 
to test this hypothesis. However, the partial F test relies 
on the variance, and because of the heteroskedasticity in 
the model, the measure of variance is biased. In lieu of 
the partial F test, individual regression models were run 
for each over-sampled county. Variables that are not 
significant in the individual regression models are judged 
to be not significantly different from zero in the full 
model. The individual models are presented in Appendix B.
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Although employment in agriculture had a significant 
negative effect on environmental land use preferences in the 
combined sample, employment in agriculture in all of the 
four over-sampled counties (AGRICJ, AGRICS, AGRICC, AGRICP) 
produced a significant positive effect on environmental land 
use preferences. After summing the two coefficients for 
each of the four counties and examining the individual 
models, employment in agriculture was found to have a 
diminished net positive effect in two of the four counties. 
Residents employed in agriculture in Jefferson and Carter 
Counties are more likely to prefer environmental land uses 
than other rural Montana residents. Although summation 
revealed a net positive effect of employment in agriculture 
on environmental land use preferences in Park County, 
examination of the individual model indicated that the 
coefficient on employment in agriculture is not 
significantly different from zero. Thus, it may be inferred 
that residents of Park County who are employed in 
agriculture are different from the population of the state 
as a whole with regard to their preferences for 
environmental land uses, but it is impossible, with the 
results of these models, to quantify the strength of the 
difference. Summation of the coefficients and examination 
of the individual model for Sanders County indicated that
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employment in agriculture has a net negative effect on 
environmental land use preferences. Those employed in 
agriculture in Sanders County are less likely to prefer 
environmental land uses than residents of rural Montana 
counties employed in other professions. However, they are 
still more likely to prefer environmental land uses than 
those employed in agriculture in other areas of the state 
with the exception of Jefferson and Carter Counties.
Although the coefficients on employment in mining in 
the combined sample (MIN) and employment in mining in 
Jefferson County (MINJ) were not significant indicators of 
environmental land use preferences, they deserve mention 
because they present the first of two anomalies in the data. 
For while the coefficients in the full model were not 
significant, the coefficient on employment in mining in the 
individual model for Jefferson County was found to be 
significantly positive. Thus, it may be inferred that a 
positive relationship exists between environmental land use 
preferences and employment in mining in Jefferson County. 
Residents employed in the mining industry in Jefferson 
County are more environmental in terms of their land use 
preferences than other residents of Jefferson County. 
However, comparisons between residents employed in mining in
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Jefferson County and rural residents in the remainder of the 
state cannot be made with the existing data.
Age was found to be a significant predictor of 
environmental land use preferences in all four over-sampled 
counties (AGEJ, AGES, AGEC, AGEP). Again, the coefficients 
for the counties possessed the opposite sign {+) of the 
coefficient for the combined sample{-). In this case, the 
net effect of age in all four of the counties was positive. 
However, examination of the individual models for the four 
counties indicated that age is a significant predictor of 
environmental land use preferences in only Sanders County. 
Thus, although younger people are more likely to prefer 
environmental land uses in the rural population of the state 
as a whole, in Sanders County, older people are more likely 
than younger people to prefer environmental land uses. In 
Jefferson, Carter and Park Counties, the coefficient on age 
is not significantly different from zero. Thus, while 
residents of these counties are certainly different from 
population of the state as a whole, the specific 
relationship between age and environmental land use 
preferences in these counties may not be quantified.
At first glance, education seems to have a negative 
effect on environmental land use preferences in the four 
over-sampled counties (EDUCJ, EDUCS, EDUCC, EDUCP).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
46
However, examination of the individual models for the 
counties revealed that the coefficients on education are not 
significantly different from zero. So, while it may be 
reasoned that the effect of education on environmental land 
use preferences in these counties differs from its effect on 
the population of the state as a whole, the strength of the 
specific relationship cannot be quantified with the data at 
hand.
Although urban origin was not a significant indicator 
of environmental land use preferences in the combined 
sample, in all four of the over-sampled counties (RVUJ,
RVUS, RVUC, RVUP) it has a significantly negative effect; 
and, its net effect remains negative although somewhat less 
negative than the simple coefficients indicate. Examination 
of the individual models for the four counties revealed that 
in only one, Sanders County, the coefficient on urban origin 
is significantly different from zero. This indicates that 
residents who immigrated from urban areas to Sanders County 
are less likely to prefer environmental land uses than 
immigrants from rural areas. They are also less likely to 
prefer environmental land uses than urban immigrants to 
other areas in the state. In the remainder of the counties, 
it may be inferred that the effect of urban origin on 
environmental land use preferences differs from its effect
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on the population of the state as a whole, but, the strength 
of the relationship cannot be quantified given the available 
data.
The final group of significant interactive variables 
is comprised of PCTRESC, PCTRESJ, PCTRESP and PCTRESS; and, 
again, their coefficients possess the opposite sign of 
PCTRES for the combined sample. The coefficients for all of 
the over-sampled counties are positive, while that of the 
combined sample is negative. In Carter and Sanders 
Counties, the net effect of the coefficient remains positive 
when summed with the coefficient for the combined sample. 
Examination of the individual models for these counties 
confirmed that the coefficients on PCTRES are significantly 
different from zero. In these counties, residents who have 
spent a greater proportion of their lives in their present 
community of residence (i.e. "oldtimers") are more likely to 
prefer environmental land uses than those who have lived 
there for shorter periods of time (i.e. "newcomers"). 
"Oldtimers" in these counties are also more likely to prefer 
environmental land uses than "oldtimers" from other rural 
Montana counties. In Park County, the net effect of the 
coefficient also remains positive when summed with the 
coefficient for the combined sample, but in Jefferson 
County, summation of the coefficients produces a net
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negative result. However, examination of the individual 
models for Park and Jefferson Counties revealed that the 
coefficients on PCTRES are not significantly different from 
zero- Thus, while it is clear that the proportion of their 
lives they have spent in their community affects the 
residents of these counties differently than it does 
residents of the state as a whole, the exact relationship 
between PCTRES and environmental land use preferences 
remains unclear given the available data.
In three of the four over-sampled counties, the high 
income dummy variable was found to be significant (HIGHJ, 
HIGHS, HIGHC). Again, however, the coefficients for the 
county variables had the opposite sign than the coefficient 
for the combined sample. This set of dummy variables 
presents the second anomaly discovered in the modeling of 
this data; for, examination of the individual models 
revealed that the coefficients for the three counties in 
which high income was a significant predictor of 
environmental land use preferences in the full model are not 
significantly different from zero. While one may be 
confident that high income residents of Jefferson, Sanders 
and Carter Counties are different from the state as a whole, 
one cannot predict how they are different. However, in the 
individual model for Park County, the one county in which
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high income was not found to be a significant indicator of 
environmental land use preferences in the full model, high 
income is negatively significant. So, although comparisons 
may not be made with the remainder of the state, it may be 
inferred that within Park County residents with annual 
household incomes exceeding $50,000 are less likely to 
advocate environmental land uses than residents with lower 
incomes.
In Park and Sanders Counties, low income (LOWP, LOWS) 
was found to be a negatively significant predictor of 
environmental land use preferences. These were the only 
instances in the model in which low income was found to be a 
significant variable. Therefore, this effect essentially 
"stands alone". Examination of the individual models 
revealed that, while the coefficient on low income in 
Sanders County is not significantly different from zero, in 
Park County it is a negatively significant predictor of 
environmental land use preferences. This indicates that 
residents of Park County with annual household incomes below 
$20,000 are less likely to prefer environmental land uses 
than other residents of Park County. While it may be said 
that low income residents of Sanders County are clearly 
different with regard to environmental land use preferences, 
no specific conclusions may be rendered between the
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populations given the available data. Considering the 
effects of both high and low income, it appears that both 
high and low income residents of Park County are less likely 
to prefer environmental land uses than residents with annual 
household incomes between $20,000 and $49,999.
To conclude this segment, a table is presented to sum 
the significant effects of each variable on environmental 
land use preferences in the four counties and the state as a 
whole.
Table 7 : Effects of Ind^ e n d e n t  variables on environmental
land use preferences
STATE CARTER JEFFERSON PARK SANDERSAGRIC (- ) ( + ) ( + ) N/SD (-)MIN N/S N/A ( + ) N/A N/AAGE {-) N/SD N/SD N/SD ( + )EDUC ( + ) N/SD N/SD N/SD N/SD
RVU N/S N / S N/SD N/S (-)PCTRES (-) ( + ) N/SD ( + ) ( + )HIGHINC (-) N/SD N/SD (-) N/SDLOWING N/S N/S N/S (-) N/SDN/S indicates not significant in the full model
W/SD indicates summed coefficients not significantly different form zero although their effect differs from the effect of the variable on the state as a whole
N/A indicates not applicable (these variables were dropped in the initial model due to 
lack of variation)
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Conclusions
The environmental land use preference model resulted in 
a great deal of interesting information regarding the 
environmental land use preferences of rural Montana 
residents. To gain perspective on this information, 
comparisons may be made between the results of the 
environmental land use preference model and the hypotheses 
that were posited prior to the analysis based on the 
findings in the literature.
First, it was asserted that the land use preferences of 
communities dependent upon a specific resource would be 
strongly influenced by the associated industry. Although 
the communities themselves were not found to be significant, 
a number of interaction terms which were developed to 
represent specific members of the communities were found to 
be significant predictors of environmental land use 
preferences. These will be discussed in turn. At present, 
it is sufficient to say that the environmental land use 
preferences of communities dependent on a specific type of 
resource are different from those of the rural population of 
the state as a whole.
Occupation is obviously related to the resource 
dependency of the community. Prior to analysis, it was
51
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hypothesized that employment in forestry, mining or 
agriculture produces a negative effect on people's 
environmental land use preferences. Employment in 
recreation or construction and real estate was believed to 
have a positive effect on people's environmental land use 
preferences. The relationships between these occupations 
and environmental land use preferences were explored in the 
mode1.
The literature suggested and it was hypothesized that 
those involved in agriculture were less environmental 
(Buttel and Flinn, 1978; Countryman and Sofranko, 1982; 
Doozan, 1978; Mohai and Twight, 1986; Samdahl and Robertson, 
1989; Fortmann and Kusel, 1990). The results of the 
environmental land use preference model add to the evidence 
supporting this theory with regard to the rural population 
of the state and Sanders County. However, the findings from 
the environmental land use preference model in Carter, 
Jefferson and Park Counties fail to support the findings in 
the literature. In Carter and Jefferson Counties, 
employment in agriculture was found to be positively related 
to environmental land use preferences. In these counties, 
residents employed in agriculture may realize the importance 
of a healthy environment in maintaining their standard of 
living and their way of life. However, in Park County,
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employment in agriculture was found to have no significant 
effect on environmental land use preferences. Because the 
effect of employment in agriculture on environmental land 
use preferences was negative among the general population of 
the state, and its effect was basically null in Park County, 
it may be inferred that residents employed in agriculture in 
Park County are also different from the general population 
of the state. This evidence provides support for the 
hypothesis that the environmental land use preferences of 
residents of rural counties dependent on a specific resource 
are different from those of rural residents of the state as 
a whole. Intuitively, this difference may be attributed to 
the relationship between the residents of these counties and 
the surrounding land and natural resources, as well as the 
bond among residents of communities dependent on natural 
resources.
The literature on mining communities suggested that 
members of those communities are environmentally concerned 
but it also indicated that there are a great number of 
economic benefits which accrue to residents of mining 
communities from the mining industry. It was hypothesized 
that those benefits outweigh the environmental concerns of 
residents of mining communities. However, the results of 
the environmental land use model suggest otherwise. While
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occupation in mining was not found to be significant in the 
full model, occupation in mining in Jefferson County was 
found to positively affect residents'" environmental land use 
preferences in the individual model for that county. 
Countryman and Sofranko (1982) suggest that people exposed 
to environmental degradation will express greater 
environmental concern. Perhaps that is the phenomena at 
work in Jefferson County. There, the mining industry 
ravages the landscape and imposes this marred environment 
upon the residents, especially those who work in that 
industry and see the damage on a regular basis.
Although it was hypothesized that employment in 
forestry, recreation and construction and real estate would 
have an effect on environmental land use preferences, the 
results of the environmental land use preference model fail 
to support the hypotheses as those occupational variables 
were not found to be significant predictors of environmental 
land use preferences in rural Montana counties.
The literature suggested and it was hypothesized that 
the young are more likely to be environmental in terms of 
their land use preferences (Christenson, 1974; Buttel and 
Flinn, 1978; Doozan, 1978; Honnold, 1984; Milbrath, 1984). 
The results of the environmental land use preference model 
add to the evidence supporting a negative correlation
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between age and environmental land use preferences in the 
state as a whole, as well as in Sanders County. In Carter, 
Jefferson and Park Counties the coefficients on age were not 
significantly different from zero. However, since age is 
negatively related to environmental land use preferences in 
the full model and it has essentially a null effect in 
Carter, Jefferson and Park Counties, it may be concluded 
that the environmental land use preferences of the residents 
of these counties are different from those of the rural 
population of the state as a whole. Again, this provides 
evidence to support the hypothesis that counties dependent 
on a specific resource will have unique preferences for 
environmental land uses.
It was also hypothesized that education is positively 
related to environmental land use preferences based on the 
findings in the literature (Buttel and Flinn, 1978; Buttel 
and Flinn, 1978; Doozan, 1978; Hendee, Gale and Harry, 1969; 
Honnold, 1984; Jackson and Lambrecht, 1993; Milbrath, 1984; 
Tognacci, Weigel, Wideen and Vernon, 1972). The results of 
the environmental land use preference model provide further 
evidence of this association in the rural population of the 
state as a whole. However, the results of the environmental 
land use preference model in Carter, Jefferson, Park and 
Sanders Counties suggest that there is no significant
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difference between the coefficient on education and zero. 
Because education is positively related to environmental 
land use preferences with regard to the general rural 
population of the state, and no relationship between 
education and environmental land use preferences was 
discovered in the over-sampled counties, it may be inferred 
that the effect of education in specific resource dependent 
counties is different from its effect in the state as a 
whole. This provides further support for the hypothesis 
that these counties have different environmental land use 
preferences than the general rural population of the state 
due to their dependence on natural resources.
Along with higher education, the majority of the 
literature suggested that there is a positive correlation 
between income and environmentalism (Buttel and Flinn, 1974; 
Doozan, 1978; Hendee, Gale and Harry, 1969; Jackson and 
Lambrecht, 1993; Tognacci, Weigel, Wideen and Vernon, 1972). 
Thus, it was hypothesized that income is positively related 
to environmental land use preferences. However, the results 
of the environmental land use preference model fail to 
support this evidence. They do support, to a degree, 
findings by Milbrath (1984) of a negative relationship 
between income and environmentalism. High income (>$50,000) 
was found to negatively affect environmental land use
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preferences in the general population of the state. In Park 
County, both high income (>$50,000) and low income 
(<$20,000) were found to have a negative effect on 
environmental land use preferences. In Carter, Jefferson 
and Park Counties, the coefficients on both high and low . 
income were not significantly different from zero. Again 
this indicates that the effects of income differ among 
residents of these counties and those of other rural 
counties in the state; and it provides further evidence to 
support the hypothesis that residents of these counties have 
different environmental land use preferences than the 
general rural population of the state due to their 
dependence on natural resources.
Urban origin was also hypothesized to positively 
influence environmental land use preferences. The results 
of the environmental land use preference model fail to 
support this hypothesis. Urban origin is a significant 
predictor of environmental land use preferences in only 
Sanders County and in that county, the coefficient on urban 
origin is negative. Urban immigrants to Sanders County are 
less likely to prefer environmental land uses than other 
immigrants to rural Montana counties. In the remainder of 
the over-sampled counties and the state as a whole, urban 
origin is not a significant predictor of environmental land
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use preferences. In this case, residents of Sanders County 
alone differ from the general rural population of the state. 
A possible explanation for this difference lies not in the 
fact that Sanders County is primarily dependent on timber 
and the wood products industry, but in that it is also a 
haven for members of the Montana militia. It may be that 
rural immigrants to Sanders County are drawn by the timber 
and wood products industries while urban immigrants are 
drawn to Sanders County by the militia. Members of the 
militia are notoriously conservative and are therefore 
expected to be less environmental in terms of their land use 
preferences.
Finally, the literature suggested and it was 
hypothesized that length of residence was negatively related 
to environmental land use preferences (Healy and Short,
1979; Spain, 1993). Given the conversion of this variable, 
the hypothesis may be re-stated to suggest that the 
proportion of one's life spent in the present community of 
residence is negatively related to environmental land use 
preferences. "Oldtimers" are expected to be less 
environmental in terms of their preferences for various land 
uses than "newcomers". The results of the environmental 
land use preference model fail to support this hypothesis 
with regard to the population of the state as a whole.
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Among the general rural population of the state, residents 
who have spent a greater proportion of their lives in their 
present community are more likely to prefer environmental 
land uses. However, "oldtimers" in Carter, Park and Sanders 
Counties are less likely to prefer environmental land uses 
than "newcomers". In Jefferson County, no significant 
relationship was discovered between the proportion of their 
lives residents have spent in their present community and 
environmental land use preferences. These findings again 
testify to the strength of the effect community has on 
residents of resource-dependent communities and provides 
support for the hypothesis that counties dependent on a 
specific resource have different environmental land use 
preferences than the general rural population of the state.
Many of the findings of the environmental land use 
model indicate that there are significant differences in 
environmental land use preferences between the general rural 
population of Montana and residents of resource-dependent 
counties. Because these counties are different, it is 
difficult to generalize information from the statewide 
sample to them. Each county represents a unique entity with 
distinct environmental land use preferences and should be 
treated as such in the land use planning process.
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Inferences
The utilization of ordinary least squares models to 
analyze the results of a 1994 statewide survey of rural 
Montana residents has revealed a great deal of useful 
information with regard to environmental land use 
preferences in rural Montana communities. Analysis of 
respondent scores aided in the identification of significant 
determinants of environmental land use preferences. This 
information also helped define differences among specific 
resource-dependent counties and the state as a whole.
An investigation into rural Montana residents' land use 
preferences led to similar findings as those discovered in 
the literature. Young, well-educated, "newcomers" are more 
likely to be environmental in terms of their land use 
preferences; but, high income residents are less likely to 
prefer environmental land uses. Further findings reveal a 
range of differences among specific resource-dependent 
communities which, intuitively, may be attributed to the 
economic dependency of the communities on the resource and 
the unique bond that exists among members of resource 
dependent communities. Similar occupations and concerns and 
a general feeling of "neighborliness" make these communities
60
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unique places with unique land use dilemmas as compared to 
other rural residents in the state.
Given these differences, land managers and land use 
planners have a difficult task to preform. Their task is 
further complicated by personal factors such as different 
backgrounds and values, and societal factors such as changes 
in demand for goods and services and fluctuating job 
markets. In order to solve current and future land use 
problems while maintaining consensus among diverse 
interests, public participation is necessary, and perhaps 
unavoidable. To aid them in their task, land use planners 
and land managers must reflect upon the results of this 
study that depict which segments of the population are more 
likely to prefer environmental land uses. They must attempt 
to understand the roots of people's preferences and the 
implications of the differences in environmental land use 
preferences between residents of the state and resource- 
dependent counties. Then, they must try to find some middle 
ground on which residents who prefer environmental land uses 
and the more use-oriented members of the population can 
agree. Their efforts in these areas are important because 
without full support for land management policy, agencies 
and land use planners will be confronted with public
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conflict and will likely encounter delays in the 
implementation of land use policies.
Research into land use preferences in specific 
resource-dependent communities has been sparse at best.
This study should be the beginning of a new focus on the 
importance of the relationships between communities and the 
land and resources on which they depend. It is important to 
understand people's preferences and how they came about in 
order to further understand the complexity and the 
implications of land use decisions. It is also important 
for land use planners and land managers to realize the 
powerful influence of community on people's land use 
preferences. The bond of community often transcends and 
offsets other influences such as age, education or other 
factors effecting people's land use preferences; and this 
bond seems strongest in communities dependent primarily on a 
single resource. In order to create successful, lasting 
land use policies, land managers and land use planners must 
abandon the notion that there is a single formula which 
depicts people's preferences and begin to regard communities 
as the unique entities that they truly are.
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APPENDIX A 
Sample Survey
PHONE # ___-____
MARS Introduction.-.
Next/ I need to confirm your county of residence. Which county do you 
live in?_________________
...and which community do you consider yourself to be a part 
of?_________________
To begin, I will ask a series of questions about the quality of life 
in your area. These questions are designed to allow us to learn how you 
rate important aspects of your community and how important each aspect 
is in contributing to the overall quality of life in your community. You 
will be asked to respond with one of the following choices: Strongly 
Agree, Agree, Unsure, Disagree, or Strongly Disagree.
(INDEX OF SATISFACTION)
1. I am very satisfied with the education children in my community 
receive from our public schools.
Strongly Agree Agree Unsure Disagree Strongly Disagree
2. I am very satisfied with the availability of quality housing in my 
community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
3. I am very satisfied with the churches in my community and the 
opportunity they provide for the expression various religious beliefs. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
4. I am very satisfied with the access to good jobs in my community. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
5. I am very satisfied with the employment opportunities for young 
people in my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
6. I am very satisfied with the opportunities to enjoy music, art, and 
drama in my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
7. I am very satisfied with the opportunities for outdoor recreation 
available in and around my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
8. I am very satisfied with the beauty of the landscapes surrounding my 
community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
9. I am very satisfied with the availability of quality health care in 
my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
10. I am very satisfied with the freedom from crime provided by my 
community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
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11. I am very satisfied with the access citizens have to public leaders 
and the political process in my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
12. I am very satisfied with the facilities and activities available to 
young people in my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
13. I am very satisfied with my relationships with friends and 
neighbors in my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
14. I am very satisfied with the environmental quality of my community. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
(INDEX OF IMPORTANCE)
15. Access to public leaders and the political process is very 
important to my quality of life 3
Strongly Agree Agree Unsure Disagree Strongly Disagree
16. A ready access to music, art, and drama is very important to my 
quality of life!
Strongly Agree Agree Unsure Disagree Strongly Disagree
17. Access to good health care is very important to my quality of life! 
Strongly Agree Agree Unsure Disagree Strongly Disagree
18. Being able to rely on good friends and neighbors is very important 
to my quality of life!
Strongly Agree Agree Unsure Disagree Strongly Disagree
19. Employment opportunities for young people are very important to my quality of life.
Strongly Agree Agree Unsure Disagree Strongly Disagree
20. Lack of crime is very important to my quality of life!
Strongly Agree Agree Unsure Disagree Strongly Disagree
21. Environmental quality is very important to my quality of life! 
Strongly Agree Agree Unsure Disagree Strongly Disagree
22. Facilities and activities for young people are very important to my 
quality of life.
Strongly Agree Agree Unsure Disagree Strongly Disagree
23. Access to good jobs is very important to my quality of life! 
Strongly Agree Agree Unsure Disagree Strongly Disagree
24. Closeness to beautiful natural landscapes is very important to my 
quality of life!
Strongly Agree Agree Unsure Disagree Strongly Disagree
25. Quality public education is very important to my quality of life. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
26. Outdoor recreation opportunities are very important to my quality 
of life!
Strongly Agree Agree Unsure Disagree Strongly Disagree
27. Decent, affordable housing is very important to my quality of life!
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strongly Agree Agree Unsure Disagree Strongly Disagree
28. Meeting my spiritual needs is very important to my quality of life! 
Strongly Agree Agree Unsure Disagree Strongly Disagree
29. Now, I would like you to rate your community as a place to live 
using a scale from zero to ten where zero is terrible and ten is 
excellent! What is your overall rating of the quality of your 
community?0 1 2 3 4 5 6 7 8 9  10
Now I have some questions about your preferences for economic 
development and land use in your area.
30. In your opinion, is your community's population growing, stable or 
declining?
growing (go to question 31a) 
stable (go to question 31b) 
declining (go to question 31c)
31a. Do you think your community should;
Grow faster
Continue to grow at the same rate 
Grow more slowly
Stop growing and become stable at its present size 
Decline
31b. Do you think your community should:
Begin to grow rapidly 
Begin to grow slowly 
Remain stable 
Decline
31c. Do you think your community should:
Continue to decline
Stop declining and become stable at its present size 
Begin to grow slowly 
Begin to grow rapidly
Next I will read a number of statements about types of development that 
may occur in your community. Please state whether you Strongly Agree, 
Agree, are Unsure, Disagree or Strongly Disagree with each one.
32. I would like to see the expansion of existing businesses and 
industries.
Strongly Agree Agree Unsure Disagree Strongly Disagree
33. I would like to see expansion of tourism.
Strongly Agree Agree Unsure Disagree Strongly Disagree
34. Small businesses and industries are better than large businesses 
and industries
Strongly Agree Agree Unsure Disagree Strongly Disagree
35. I would only like to see industries that do not pollute the 
env i r onment
Strongly Agree Agree Unsure Disagree Strongly Disagree
36. I am opposed to any additional industrial expansion (manufacturing 
industries).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
70
Strongly Agree Agree Unsure Disagree Strongly Disagree
The following statements deal with the importance of specific land uses. 
Please state whether you Strongly Agree, Agree, are Unsure, Disagree or 
Strongly Disagree with each one.
37. It is very important to preserve riparian areas and water quality. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
38. It is very important to preserve open areas within the community. 
(Parks...)
Strongly Agree Agree Unsure Disagree Strongly Disagree
39. It is very important to preserve open areas visible from within the 
community. (The viewshed)
Strongly Agree Agree Unsure Disagree Strongly Disagree
40. It is very important to preserve lands for motorized recreation. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
41. It is very important to preserve lands for non-motorized 
recreation.
Strongly Agree Agree Unsure Disagree Strongly Disagree
42. It is very important to set aside lands for timber harvest.
Strongly Agree Agree Unsure Disagree Strongly Disagree
43. It is very important to preserve lands for grazing and range lands- 
Strongly Agree Agree Unsure Disagree Strongly Disagree
44. It is very important to preserve lands for growing crops- 
Strongly Agree Agree Unsure Disagree Strongly Disagree
45. It is very important to preserve habitat for game species (such as 
deer and elk).
Strongly Agree Agree Unsure Disagree Strongly Disagree
46. It is very important to preserve habitat for threatened and 
endangered species (such as wolves and bears).
Strongly Agree Agree Unsure Disagree Strongly Disagree
47. It is very important to preserve lands suitable for Wilderness 
designation.
Strongly Agree Agree Unsure Disagree Strongly Disagree
48. It is very important to set aside lands for further industrial 
development.
Strongly Agree Agree Unsure Disagree Strongly Disagree
Next I will read a number of statements about land use priorities in 
your area. Please state whether you Strongly Agree, Agree, are Unsure, 
Disagree, or Strongly Disagree with each one:
49. Protecting the environment is more important than protecting jobs. 
Strongly Agree Agree Unsure Disagree Strongly Disagree
50. In the future, tourism will be more important than the traditional 
industries of agriculture, mining, and timber.
Strongly Agree Agree Unsure Disagree Strongly Disagree
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
71
51. Environmental regulations should be relaxed in order to attract 
more business to my area.
Strongly Agree Agree Unsure Disagree Strongly Disagree
52. Economic growth should be limited in order to protect the rural 
character of my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
53. Only local people should influence land use and development 
decisions in my community.
Strongly Agree Agree Unsure Disagree Strongly Disagree
54. Private land owners should be able to use their property as they 
wish.
Strongly Agree Agree Unsure Disagree Strongly Disagree
55. There are likely to be serious shortages of food and raw materials 
if things continue the way they are.
Strongly Agree Agree Unsure Disagree Strongly Disagree
56. The tax structure in Montana restricts employment and business 
opportunities more than in adjacent states.
Strongly Agree Agree Unsure Disagree Strongly Disagree
The following questions deal with activities you and/or your family may 
engage in.
57. How often do you and/or your family use public lands such as 
National Forests, National Parks, or state parks for recreational 
purposes? (Please answer Very often, sometimes, seldom, or never)
58. Do you or someone in your family depend on public lands for all or
part of your living? yes/no
In the past two years how often have you participated in the following
activities (please answer very often, sometimes, seldom, or never):
59. Voted in an election?
Very Often Sometimes Seldom Never
60. Written a letter to the editor of your local newspaper or a 
magazine?
Very Often Sometimes Seldom Never
61. Written a letter to your Congressman?
Very Often Sometimes Seldom Never
62. Attended a public meeting?
Very Often Sometimes Seldom Never
63. Donated money to a political cause?
Very Often Sometimes Seldom Never
64. Joined an interest group?
Very Often Sometimes Seldom Never
65. Met with an elected representative to state your concerns?
Very Often Sometimes Seldom Never
66. Hired a lawyer to represent you regarding a public land issue?
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Very Often Sometimes Seldom Never
67. Participated in a protest?
Very Often Sometimes Seldom Never
Do you or a member of your family participate in any of the following 
organizations?
68. Industry associations such as the cattlemen's, woolgrowers', 
miners' or timber growers
Y/N
69. Sportsmen's clubs such as rod and gun clubs or the NRA 
Y/N
70. Conservation organizations such as the Rocky Mountain Elk 
Foundation or Trout Unlimited
Y/N
71. Preservation organizations such as the Nature Conservancy or the 
American Land Reliance
Y/N
72. Environmental action groups such as the Sierra Club or the
Wilderness Society Y/N
73. Organizations which emphasize the production of consumer goods on 
public lands such as Wise Use or the Western Environmental Trade Association Y/N
Next, how much would you trust each of the following agencies or 
government representatives to make decisions regarding the use of lands
in and around your community? (please answer a great deal of trust, some
trust, not much trust, or no trust at all)
74. US Forest Service
Great Deal Some Not Much None
75. National Park Service
Great Deal Some Not Much None
76. US Fish and Wildlife Service
Great Deal Some Not Much None
77. Montana Department of State Lands
Great Deal Some Not Much None
78. Montana Department of Fish, Wildlife and Parks
Great Deal Some Not Much None
79. County commissioners
Great Deal Some Not Much None
... And how much would you trust each of the following groups or 
organizations to make decisions regarding the use of lands in and around 
your community? (please answer a great deal of trust, some trust, not 
much trust, or no trust at all)
80. Out of state businesses
Great Deal Some Not Much None
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81 ,
82
83
Locally owned businesses
Great Deal Some Not Much
Local landowners
Great Deal Some Not Much
The general public
Great Deal Some Not Much
None
None
None
84. Scientists and technologists
Great Deal Some Not Much None
85. University Professors 
Great Deal Some Not Much None
86. Nonprofit conservation organizations such as the Nature Conservancy 
and Ducks Unlimited 
Great Deal Some Not Much None
87. Environmental action groups such as the Sierra Club and the 
Alliance for the Wild Rockies
Great Deal Some Not Much None
88. Organizations which emphasize the production of consumer goods on 
public lands such as Wise Use and the Western Environmental Trade 
Association
Great Deal Some Not Much None
89. Industry associations such as the cattlemen's, woolgrowers', 
miners', or timber growers'
Great Deal Some Not Much None
Finally, I would like to ask some questions about you and your family.
90. What is your sex?(don't ask unless you have to) male female
91. How old are you? ___
92. How many years have you lived in your community? ___
If answer to 92 does not equal answer to 91 go to question 93 
If answer to 92 equals answer to 91 go to question 94
93. How would you characterize the area in which you previously lived? 
urban rural
94. On an annual basis, how much time do you live in Montana (or your 
community)?
Year round
More than 6 months a year
From 3 to 6 months a year
Less than 3 months a year
95. What is the highest level of education you have completed?
96. What are the occupations of the principal wage earners in your 
household - for example truck driver, secretary, business owner...? 
(please specify if any of you are retired)
You
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
74
Your spouse 
Other
96. In what economic sectors do (or did) you and others in your 
household work?
Agriculture (including ranching)
Timber/wood products 
Mining
Recreation/tourism
Manufacturing
Construction
Transportation (trucking, railroads, airlines...) 
Finance, insurance, real estate 
Retail trade 
Education
Public administration
Health care
Other________________
You
SpouseOther
97. If any of the above mentioned wage earners have worked in an 
economic sector for less than two years, what economic sector did they 
work in previously?
You________________
Your spouse_________________
Other
98. Are any of the principal wage earners in your household currently 
unemployed and seeking employment? If so, what type of employment are 
they looking for?
You_________________
Your spouse________________
Other
99. Do you feel that current property taxes are threatening your 
ability to stay in your home?
yes no
100. Is your approximate household income greater than or less than 
$20,000?
(If greater than $20,000) Is it greater than or less than $25,000?
(If greater than) Is it greater than $30,000? (If less than -
stop)
(If greater than) Is it greater than $35,000?
(If greater than) Is it greater than $40,000?
(If greater than) Is it greater than $45,000?
(If greater than) Is it greater than $50,000?
(If less than $20,000) Is it less than $15,000? (If greater than - 
stop)
(If less than) Is it less than $10,000?
(If less than) Is it less than $5,000?
Thank you for taking the time to answer this survey. Have a nice day!
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Appendiac B 
Definitions of variables
ENVMTFAC - Factor composed of environmental variables (see 
factor analysis section for further discussion)
Mean(full model)=0.03676981 
Mean(Carter County)=0.1193295 
Mean (Jefferson County) ==0. 057 09819 
Mean(Park County)=0.4891349 
Mean(Sanders County)=0.05113031
AGRIC - Dummy variable for employment in agriculture - 
includes farming or ranching
15.2% of respondents are employed in agriculture 
Respondents employed in agriculture=l; All other 
respondents=0
MIN - Dummy variable for employment in mining - includes 
coaly oil, metals and other extractive industries 
2.34% of respondents are employed in mining 
Respondents employed in mining=l; All other 
respondents=0
HIGHINC - Dummy variable for high income - includes annual 
household incomes over $50,000
18.73% of respondents have incomes over $50,000 
High income respondents=l; All other respondents=0
AGE - Respondent's age in years
Mean=4 9.124 Minimum=18 Maximum=90
EDUC - Number of years of education achieved by respondent 
Mean=13.32 8 Minimum=0 Maximum=28
RVU - Dummy variable for rural versus urban origin of 
immigrants to rural Montana counties 
32.66% of respondents are urban immigrants 
Urban^l; Rural=0
PCTRES - Proportion of respondent's life spent in present 
community of residence
Mean=52.307% Minimum=N/A Maximum=100%
AGRICC - Dummy variable for employment in agriculture in 
Carter County - 41.7 4% of respondents from Carter 
County are employed in agriculture
75
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
76
Employed in agriculture in Carter County=l; All other 
respondent3=0
AGRICJ - Dummy variable for employment in agriculture in
Jefferson County - 10.95% of respondents from Jefferson 
County are employed in agriculture
Employed in agriculture in Jefferson County=l; All 
other respondents=0
AGRICP - Dummy variable for employment in agriculture in
Park County - 6.14% of respondents from Park County are 
employed in agriculture
Employed in agriculture in Park County=l; All other 
respondents=0
AGRICS - Dummy variable for employment in agriculture in 
Sanders County - 5.60% of respondents from sanders 
County are employed in agriculture
Employed in agriculture in Sanders County=l; All other 
respondents=0
MINJ - Dummy variable for employment in mining in
Jefferson County - 8.03% of respondents from Jefferson 
county are employed in mining
Employed in agriculture in Jefferson County=l; All 
other respondents=0
HIGHC - Dummy variable for high income respondents from
Carter County - includes annual household incomes over 
$50,000 - 18.26% of respondents from Carter County have 
incomes over $50,000
High income respondents from Carter County=l; All other 
respondents=0
HIGHJ - Dummy variable for high income respondents from
Jefferson County - includes annual household incomes 
over $50,000 - 26.28% of respondents from Jefferson 
County have incomes over $50,000
High income respondents from Jefferson County=l; All 
other respondents=0
HIGHP - Dummy variable for high income respondents from
Park County - includes annual household incomes over 
$50,000 - 14.04% of respondents from Park County have 
incomes over $50,000
High income respondents from Park County=l; All other 
respondent s=0
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HIGHS - Dummy variable for high income respondents from
Sanders County - includes annual household incomes over 
$50,000 - 12.80% of respondents from Sanders County 
have incomes over $50,000
High income respondents from Sanders County=l; All 
other respondents=0
LOWS - Dummy variable for low income respondents from
Sanders County - includes annual household incomes 
below $20,000 - 25.60% of respondents from Sanders 
County have incomes below $20,000
Low income respondents from Sanders County=l; All 
other respondents=0
LOWP - Dummy variable for low income respondents from Park 
County - includes annual household incomes below 
$20,000 - 19.30% of respondents from Park County have 
incomes below $20,000
Low income respondents from Park County=l; All other 
respondents=0
AGEC - Carter County respondent's age in years 
Mean=51.252 Minimum=lB Maximum=90
AGEJ - Jefferson County respondent's age in years 
Mean=44.905 Minimum=18 Maximum=87
AGEP - Park County respondent's age in years
Mean=51.009 Minimum=18 Maximum=82
AGES - Sanders County respondent's age in years 
Mean=50.320 Minimum=18 Maximum=90
EDUCC - Number of years of education achieved by respondents 
from Carter County
Mean=13.052 Minimum=8 Maximum=28
EDUCJ - Number of years of education achieved by respondents 
from Jefferson County
Mean=13.650 Minimum=0 Maximum=20
EDUCP - Number of years of education achieved by respondents 
from Park County
Mean=13.526 Minimum=4 Maximum=20
EDUCS - Number of years of education achieved by respondents 
from Sanders County
Mean=13.072 Minimum=0 Maximum=20
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RVUC -Dummy variable for rural versus urban origin of
immigrants to Carter County - 20.00% of respondents 
from Carter County are urban immigrants 
Urban=l; Rural=0
RVUJ -Dummy variable for rural versus urban origin of
immigrants to Jefferson County - 39.42% of respondents 
from Jefferson County are urban immigrants
Urban=l; Rural=0
RVUP -Dummy variable for rural versus urban origin of
immigrants to Park County - 24.56% of respondents from 
Park County are urban immigrants 
Urban=l; Rural=0
RVUS -Dummy variable for rural versus urban origin of
immigrants to Sanders County - 33.60% of respondents 
from Sanders County are urban immigrants 
Urban=l; Rural=0
PCTRESC - Proportion of respondent^ s life spent in Carter 
County
Mean=72.794% Minimum=l.78 6% Max imum=100%
PCTRESJ - Proportion of respondent's life spent in Jefferson 
County
Mean=43.618% Minimum=N/A Maximum=100%
PCTRESP - Proportion of respondent's life spent in Park 
County
Mean=51-944% Minimum=N/A Maximum=100%
PCTRESS - Proportion of respondent's life spent in Sanders 
County
Mean=42.655% Minimum=N/A Maximum=100%
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Appendix C 
Models
FULL INITIAI, REGRESSION MODEL
OrdinaryObservations Mean of LHS StdDev of residuals: R-squared 
F[ 56, 040]Log-likelihood Amemiya Pr. Criter.= ANOVA SourceRegression Residual Total Durbin-Watson stat.•
least squares regression897
0.3676981E-01 0.6359908E+0G 
0.1879765E+00 0.3472371E+01 -0.8373857E+G3 
0.4301873E+00 Variation 0.7865309E+02 0.3397668E+03 0.4184199E+03 
2.0362222
Dep. Variable 
Weights Std.Dev of LHS Sum of squares 
Adjusted R-squared Prob value Restr.(a-O) Log-1 Akaike Info.Crit. Degrees of Freedom56.
840.896.Autocorrelat ion
« ENVMTFAC- ONE
= 0.6833641E+00= 0.3397668E+03= 0.1338416E+00
0.3217295E-13- -0.93Q7750E+03 = 0.1994171E+01 Mean Square
0.14G4519E+G1 G.4044843E+0G 0.4669865E+00 « -0.0181111
Results Corrected for Heteroskedasticity 
Breusch-Pagan Chi-Squared (D.F.) - 622.541
N[G,1] used for significance levels.
( 56)
Variable Coefficient Std. Error t-ratio Prob|t|2% Mean of X Std.Dev.of X
Constant 0.11634 0.3348 0.347 0.72826JEFF -0.11814 0.3371 -0.350 0.72598 0.15273 0.35993SAND -0.14920 0.3373 -0.442 0.65824 0.13935 0.34651CART -0.11250 0.3447 -0.326 0.74412 0.12821 0.33450PARK -0.17778 0.3387 -0.525 0.59969 0.12709 0.33326AGRIC -0.45025 0.1522 -2.958 0.00309 0.15719 0.36418FOR -0.79121E-01 0.2680 -0.295 0.76782 0.34560E-01 0.18276MIN -0.49197 0.3913 -1.257 0.20867 0.23411E-01 0.15129RECR -0.52261E-G1 0.3722 -0.140 0.88832 0.44593E-02 0.66666E-01CONSTR -0.20524E-01 0.2480 -0.083 0.93404 Q.36789E-01 0.18835AGE -0.10896E-01 0.2463E-02 -4.424 0.00001 49.124 16.628
GENDER -0.15069E-01 0.9767E-01 -0.154 0.87739 0.50836 0.50021EDUC 0.56068E-01 0.1978E-01 2.835 0.00458 13.328 2.6372RVU 0.15725 0.1024 1.536 0.12453 0.32664 0.46925PCTRES -0.49860 0.1384 -3.602 0.00032 0.52307 0.35308
HIGHINC -0.23446 0.1361 -1.723 0.08493 0.18729 0.39036
LOWINC 0.56794E-01 0.1062 0.535 0.59266 0.25530 0.43627AGRICC 0.51194 0.1552 3.298 0.00097 0.53512E-01 0.22518AGRICJ 0.53116 0.1560 3.405 0.00066 0.16722E-01 0.12830
AGRICS 0.40235 0.1543 2.608 0.00910 0.78Ü38E-02 0.88043E-01
AGRICP 0.49995 0.1613 3.099 0.00194 0.78038E-02 0 .88043E-D1FORS 0.827S1E-01 0.2687 0.308 0.75812 Q.16722E-01 0.12830
FORP 0.34350E-01 0.2705 0.127 0.89897 0.33445E-02 0.57767E-Q1MINJ 0.60782 0.3945 1.541 0.12336 0.12263E-01 0.11012
RECRP -0.12671E-01 0.3737 -0.034 0.97295 0.22297E-02 D.47193E-01CONSTRJ 0.52640E-01 0.2489 0.212 0.83248 0.22297E-02 0.47193E-01
CONSTRS 0.17396E-02 0.2490 0.007 0.99442 0.891B6E-02 0.94069E-01CONSTRC 0.34153E-01 0.2514 0.136 0.89195 0.11148E-02 0.33389E-01CONSTRP 0.33634E-01 0.2498 0.135 0.89289 0.66890E-02 0.815S8E-Ü1
AGEJ 0.11307E-Ü1 0.2498E-02 4.527 0.00001 6.8584 17.134AGES 0.12487E-01 0.2516E-02 4.963 0.00000 7.0123 18.646AGEP 0.111I9E-01 0.2571E-02 4.325 0.00002 6.4827 17.952
AGEC 0.11596E-01 0.2549E-Ü2 4.549 0.00001 6.5708 18.263GENJ 0.B3386E-02 0.9856E-01 0.085 0.93257 0.75808E-01 0.26484GENS 0.11097E-01 0.9918E-01 0.112 0.91091 0.68004E-01 0.25189
GENP 0.49019E-01 0.9940E-01 0.493 0.62190 0.60201E-01 0.23799GENC 0.74551E-Q2 0.1019 0.073 0.94165 0.46823E-01 0.21138EDUCJ -Q.53327E-01 0.1995E-01 -2.672 0.00753 2.0847 5.0082
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EDUCC -0.58252E-01 0.2023E-01 -2.880 0.00398 1.6734 4.4805EDUCS -0.56173E-01 0.1993E-01 -2.819 0.00482 1.8216 4.6452EDUCP -0.51552E-01 0.1996E-01 -2.582 0.00982 1.7191 4.6131RVUJ -0.17614 0.1034 -1.704 0.08837 0-60201E-01 0.23799RVUC -0.16093 0.1065 -1.511 0.13070 0.25641E-01 0.15815RVUS -0.18256 0.1033 -1.767 0.07724 0.46823E-01 0.21138RVUP -0.16114 0.1037 -1.554 0.12023 0.31215E-01 0.17400PCTRESJ 0.49655 0.1408 3.528 0.00042 D.66619E-01 0.20322PCTRESP 0.55486 0.1415 3.922 0.00009 0.66016E-01 0.21223PCTRESC 0.60770 0.1426 4.261 0.00002 0.93326E-01 0.27020PCTRESS 0.54549 0.1404 3.885 0.00010 0.59441E-01 0.18972HIŒfJ 0.22594 0.1370 1.649 0.09921 0.40134E-01 0.19638Hicais 0.26996 0.1390 1.942 0.05210 0.17837E-01 0.13243HlOiP 0.20265 0.1368 1.481 0.13861 0.17837E-01 0.13243HIGHC 0.22073 0.1399 1.578 0.11456 0.23411E-01 0.15129LOWJ -0.63227E-01 0.1078 -0.587 0.55742 0.40134E-01 0.19638LOWS -0.77775E-01 0.1079 -0.721 0.47087 0.3S674E-01 0.18558LOWC -0.14322E-01 0.1104 -0.130 0.89677 D.26756E-01 0.16146LOWP -0.74444E-01 0.1071 -0.695 0.48718 0.24526E-01 0.15476
SANDERS COUNTY REGRESSION MODEL
Sample set to -> 98,238-314,357-371,373-404
OrdinaryObservations 
Mean of LHS =StdDev of residuals» R-sguared -F[ 7, 117]Log-likelihood =
Amemiya Pr. Criter.» ANOVA SourceRegressionResidual
TotalDurbin-Watson stat.-
least squares regression.125
0.5113031E-01 0.9228786E-01 0. 1372454E+00 0.2658878E+Ü1 0.1246218E+03 0.9D62139E-02 Variation 0.1585206E+00 0.9964947E+Ü0 0.115501SE+01 1.9331139
Dep. Variable WeightsStd.Dev of LHS > Sum of squares > Adjusted R-squared* Prob value Restr.(6=0) Log-1 = 
Akaike Info.Crit. - Degrees of Freedom 7 .117.
124.
Autocorrelation
: ENVMTFACONE
■ O.9651230E-O1 0.9964947E+00■ 0.8562765E-01 0.1373337E-01 0.1153952E+03 ̂-0.1865948E+01Mean Square 
0.22645B0E-01 0.8517048E-02 0.9314639E-02 
0.0334431
Results Corrected for Heteroskedasticity
Breusch-Pagan Chi-Squared (D.F.) = 73.1538 ( 7)Results of the entire model are significant at alpha».001
N[0,1] used for significance levels.Variable Coefficient Std. Error t-ratio Prob|t12% Mean of X Std.Dev.of
Constant -0.38106E-01 0.4614E-01 -0.826 0.40882AGRIC -0.47639E-01 0.2498E-01 -1.907 0.05647 0.56000E-01 0.23085
AGE 0.16333E-02 0.S3S7E-03 3.049 0.00230 50.320 17.758
EDUC -0.13142E-03 0.2466E-02 -0.053 0.95750 13.072 2.7684RVU -0.23587E-01 0.1321E-01 -1.786 0.07417 0.33600 0.47424
PCTRES 0.46958E-01 0.2388E-01 1.967 0.04921 0.42655 0.31974HIGHINC 0.35423E-01 0.2798E-01 1.266 0.20553 0.12800 0.33543LOWINC -0.20322E-01 0.1868E-01 -1.088 0.27655 0.25600 0.43818
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JEFFERSON COUNTY REGRESSION MODEL
Sample set to -> 1-97,208-227,454-466,480-485,489
81
OrdinaryObservations Mean of LHS •StdDev of residuals- R-squared F[ 8, 128]Log-likelihood Amemiya Pr. Criter.= ANOVA Source
RegressionResidualTotalDurbin-Watson stat.-
least squares regression1370.5709819E-01 D.9332387E-01 0.1S97594E+00 
0.3042166E+01 D.1351801E+03 0.9281491E-02 Variation 0.2119621E+D0 0.1114796E+01 0.1326758E+D1 1.8765486
Dep. Variable 
Weights Std.Dev of LHS Sum of squares Adjusted R-squared 
Prob value Restr.(6-0) Log-1 Akaike Info.Crit. Degrees of Freedom 
8.128.136.Autocorrelation
• ENVMTFAC• ONE
= Q.9077O31E-O1■ 0.1114796E+01■ 0.1Ü72444E+00 0.3641968E-02
» Q.1232565E+03• -0.1842045E+01 Mean Square
D.2649527E-010.8709344E-020.9755575E-020.0617257
Results Corrected for Heteroskedasticity
Breusch-Pagan Chi-Squared (D.F.) = 55.7356 ( 8)Results of the entire model are significant at alpha-.001
N[0,1] used for significance levels.Variable Coefficient Std. Error t-ratio Prob |tLl% Mean of X Std.Dev.of
Constant -0.17789E-02 0.3873E-01 -0.046 0.96337AGRIC 0.79867E-01 0.3407E-01 2.344 0.01908 0.10949 0.31340MIN 0.11060 0.4927E-01 2.245 0,02479 0.80292E-01 0.27274AGE 0.41791E-03 0.4015E-03 1.041 0.29791 44.905 14.600EDUC 0.236S2E-02 0.2697E-02 0.877 0.38048 13.650 2.4959RVU -0.16557E-01 0.1451E-01 -1.141 0.25378 0.39416 0.49046PCTRES -0.20985E-03 0.2590E-01 -0.008 0.99353 0.43618 0.33120HIGWINC -0.67021E-02 0.1651E-01 -0.406 0.68479 0.26277 0.44176LOWINC -0.54021E-02 0.1893E-01 -0.285 0.77539 0.26277 0.44176
PARK COUNTY REGRESSION MODEL
Sample set to -> 99-207.467-468,486-488
Ordinary
Observations Mean of LHS StdDev of residuals* R-squared 
F[ 7, 106]Log-likelihood Amemiya Pr. Criter.« 
ANOVA Source
Regression Residual Total Durbin-Watson stat.=
least squares regression114
0.4891349E-01 0.898D530E-01 0.1116927E+00 0.1904012E+01 0.1171410E+03 
0.8630956E-02 Variation 0.1074909E+00 
D.8548891E+0Ü 0.9623800E+00 1.8280323
Dep. Variable •WeightsStd.Dev of LHS = 
Sum of squares Adjusted R-squared> 
Prob value Restr.(6-0) Log-1 • Akaike Info.Crit. > 
Degrees of Freedom 7.106.113.Autocorrelation
' ENVMTFAC
■ ONE' 0.922B563E-01
0.8548891E+0Q■ 0.5303G95E-01 
Ü.759631BE-01■ 0.1103900E+03■ -0.1914754E+01 Mean Square0.1535584E-01 0.8Ü64991E-02 0.8516637E-02 0.0859839
Results Corrected for Heteroskedasticity
Breusch-Pagan Chi-Squared (D.F.) - 76.0174 ( 7)Results of the entire model are significant at alpha-.001
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
82
N[0,1] used for significance levels.Variable Coefficient Std. Error t-ratio Prob|t 12.x Mean of X Std.Dev.of X
Constant -0.40136E-01 0.4873E-01 -0.824 0.41014AGRIC 0.55488E-01 0.5008E-01 1. 108 0.26791 0.61404E-01 0.24113AGE D.38742E-03 0.6B45E-03 0.566 0.57138 51.009 16.251EDUC 0.30770E-02 0.2565E-02 1.200 0.23031 13.526 2.7594RVU 0.40851E-03 0.1622E-01 0.025 0.97991 0.24561 0.43235PCTRES 0.66317E-01 0.331BE-01 1.999 0.04562 0.51944 0.34573HKMINC -0.39131E-01 0.1377E-01 -2.841 0.00449 0.14035 0.34888LOWINC -0.24850E-01 0.1439E-01 -1.727 0.08419 0.19298 0.39638
CARTER COUNTY REGRESSION MODEL
Sample set to -> 228-237,315-356,372,405-453,469-479,490-491
OrdinaryObservations 
Mean of LHS StdDev of residuals* 
R-squared F[ 7, 107]Log-likelihood Amemiya Pr. Criter.* 
ANOVA SourceRegression Residual Total Durbin-Watson stat.*
least squares regression1150.1193295E+00 0.1322779E+00 
0,1737483E+00 0.3214355E+01 0.7359583E+02 0.1871464E-01 
Variation 0.3937007E+00 
0.1872225E+01 0.2265926E+01 1,9985842
Dep. Variable Weights 
Std.Dev of LHS Sum of squares 
Adjusted R-squared Prob value Restr.(6=0) Log-1 Akaike Info.Crit. 
Degrees of Freedom7.
107.114.Autocorre1at i on
• ENVMTFAC• ONE
• 0.1409842E+00= 0.1872225E+01• 0,1196944E+00 0.3939722E-02• 0.6262162E+02• -0-1140797E+01 Miean Square
0.5624295E-01 0.1749743E-01 0.1987654E-01 0.0007079
Results Corrected for Heteroskedasticity
Breusch-Pagan Chi-Squared (D.F.) = 25.5361 ( 7)Results of the entire model are significant at alpha-.001
N[0,1] used for significance levels.Variable Coefficient Std. Error t-ratio Prob1t Mean of X Std.Dev.of
Constant -0.19493E-02 0.B499E-01 -0.023 0.98170AGRIC 0.59917E-01 Q.2722E-01 2.201 0.02771 0.41739 0.49529
AGE 0.74377E-03 0.6718E-03 1.107 0.26827 51.252 17 .643EDUC -0.19872E-02 0.4416E-02 -0.450 0.65274 13.052 2.8217RVU -0.41331E-02 0.29Q9E-01 -0.142 0.88703 0.20000 0.40175
PCTRES 0.10771 0.3397E-01 3.170 0.00152 0.72794 0.32834HIGHINC -0.13507E-01 0.3146E-01 -0.429 0.66766 0.18261 0.38804LOWINC 0.42991E-01 0.3027E-01 1.420 0.15557 0.20870 0.40815
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Appendix D
Correlation tables of remaining collinear variables
Carter Connty
AGRIC
AGRICC
AGEC
EDUCC
PCTRESC
AGRIC 
1.00000 
0.55058 
N/A 
N/A 
N/A
AGRICC
1.00000 
0.59452 
0.57226 
0.58770
AGEC
1.00000 
0.88592 
0.88636
EDUCC
1.00000
0.86362
PCTRESC
1.00000
Jefferson County
MIN
MINJ
AGEJ
EDUCJ
RVUJ
MIN 
1.00000 
0.71965 
N/A 
N/A 
N/A
PCTRESJ N/A
MINJ
1.00000
N/A
N/A
N/A
N/A
AGEJ
1.00000 
0.92886 
0.58041 
0.74303
EDUCJ
1.00000
0.58657
0.74240
RVUJ PCTRESJ
1.00000 
N/A 1.00000
Park County
AGEP
EDUCP
PCTRESP
AGEP 
1.00000 
0.91691 
0.80532
EDUCP
1.00000
0.76784
PCTRESP
1.00000
Sanders County
AGES
EDUCS
RVUS
PCTRESS
LOWS
AGES 
1.00000 
0.90533 
0.50306 
0.72569 
0.54528
EDUCS
1.00000
0.55639
0.74900
N/A
RVUS
1.00000
N/A
N/A
PCTRESS
1.00000
N/A
LOWS
1.00000
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